Objective: A limited understanding exists of the relationship between disability and older persons' living arrangements in low and middle-income countries (LMICs). We examine the associations between living arrangements, disability, and gender for individuals older than 50 years in rural South Africa. Method: Using the Study on global AGEing and adult health (SAGE) survey and Agincourt Health and socio-Demographic Surveillance System (HDSS) data, we explore older persons' self-reported disability by living arrangements and gender, paying particular attention to various multigenerational arrangements. Results: Controlling for past disability status, a significant relationship between living arrangements and current disability remains, but is moderated by gender. Older persons in households where they may be more "productive" report higher levels of disability; there are fewer differences in women's than men's reported disability levels across living arrangement categories. Discussion: This study underscores the need to examine living arrangements and disability through a gendered lens, with particular attention to heterogeneity among multigenerational living arrangements. Some living arrangements may take a greater toll on older persons than others. Important policy implications for South Africa and other LMICs emerge among vibrant debates about the role of social welfare programs in improving the health of older individuals.
of Functioning, Disability and Health (ICF) (Von Korff et al., 2008) . In South Africa, disability prevalence in the aging population is impacted both by the increasing prevalence of HIV among the population older than 50 years (Gómez-Olivé et al., 2013; Hontelez et al., 2011) , and by an emerging noncommunicable disease (NCDs) epidemic. NCDs are increasingly contributing to morbidity and disability, as well as mortality among older South Africans (Kengne & Mayosi, 2014; World Health Organization, 2014) .
In African settings, where the majority of older persons live in multigenerational households, there are critical questions about whether living arrangements might exacerbate or buffer disability among older persons, mainly depending on the availability of care to address older persons' needs, and expectations that they provide care to others. It is unclear how gender, as operationalized through social roles, may act as a moderator between disability and living arrangements . With a projected fourfold increase in the number of older individuals in subSaharan Africa from 2006 to 2050 (UNAIDS Gap Report 2014), understanding these relationships is essential for targeting interventions that will reach the most vulnerable in lower and middle income countries (LMIC).
Traditions of aging in place coupled with inadequate alternatives to family-based care mean that multigenerational living arrangements continue to be the dominant residential arrangement for older persons in much of sub-Saharan Africa (Bongaarts & Zimmer, 2002; Zimmer, 2009) . In rural South Africa in particular, older persons' living situations have been affected by the hollowing of the middle generation due to HIV as well as migration of young adults (Kautz et al., 2010; Zimmer, 2009 ), leading to many older persons living in multigenerational households with fostered and orphaned grandchildren (Hosegood & Timaes, 2005) . Despite the multigenerational households being the norm for older Africans, most studies do not distinguish among different multigenerational arrangements (for an exception from Asia see, Samanta et al., 2015) .
In this study, we disaggregate living arrangements as follows: (a) Single-generation (which encompasses alone and with spouse), (b) Two-generation (which encompasses: with/without spouse, and with adult children), (c) Linearlinked multigenerational (which includes only households with/without spouse, with married adult children and their children), (d) Complex-linked multigenerational (with/ without spouse, and any adult children (not married), and any grandchildren), and (e) other (including any combination of related and unrelated persons not previously described). By discriminating amongst multigenerational arrangements, we draw attention to their heterogeneity. Specifically, we differentiate between Linear-linked arrangements in which we believe older persons are more likely to taken care of (which might be regarded as "dependent" on household resources and assistance), and Complex-linked, in which they are likely to receive less support and be asked to do more labor (which could be designated as their taking on a more "productive" role) (Schatz, Madhavan, Collinson, Gómez-Olivé, & Ralston, 2015) .
Building on work by Samanta et al. (2015) from India, and our own previous work on older persons in South Africa , we offer a nuanced classification of multigenerational households to examine gender differences in the relationship between living arrangements and disability; we also assess the possibility of endogeneity between disability and living arrangements over time. We aim to expand our understanding of the relationship between living arrangements and disability in a setting with weak public care-infrastructure and traditional gendered social roles.
Disability and Aging in Africa
Given limited data available from sub-Saharan Africa on disability, we review studies using a range of measures to highlight the burden of disability in the region. Together these studies offer a picture of a high burden of disability, links between poor health and disability, and increasing disability with age.
The incorporation of self-reported information on functional and daily activity limitation has improved the measurement of disability globally (Mitra, Posarac, & Vick, 2013) . Despite Dewhurst and colleagues (2012) finding lower rates of disability within a community dwelling population of those older than 70 years in Tanzania (9%) than found in Europe (26%), higher levels of disability are found in other African populations. In rural Malawi, poor health was closely associated with functional limitations. Over a quarter of adults reported moderate or severely limited functioning between ages 45 to 65 years, and nearly half of those older than 65 years reported these limitations (Payne et al., 2013) . In a nationally representative South African survey, over a third of persons older than 50 years reported moderate, severe, or extreme disability, and reports of disability increased steadily with age (Phaswana-Mafuya et al., 2013) . As African populations age and survival rates increase, we expect to see disability prevalence increase at older ages across settings. Disability prevalence is affected by a number of factors including gender, education, and socioeconomic status (SES), as well as factors related to living arrangements like martial status and availability of family caregivers. In the national and regional data from South Africa, a higher percentage of women than men reported disability across age groups (Nyirenda et al., 2015; Phaswana-Mafuya et al., 2013) . Work from our study site similarly shows that women reported higher levels of disability and worse health status than their male peers (Gómez-Olivé, Thorogood, Clark, Kahn, & Tollman, 2010) . Other key predictors of higher reported disability included having lower levels of education and SES (Gómez-Olivé et al., 2010) . In some studies, marital status and living arrangements were key predictors of disability, e.g., living alone, or being divorced or widowed, predicted disability (Phaswana-Mafuya et al., 2013) . Further, other studies have found that older persons' children and grandchildren provided care in response to older persons' needs (Nyirenda et al., 2015) , suggesting that individuals who live alone or without potential caregivers are likely to be more vulnerable when and if disability intensifies.
Living Arrangements, Disability, and Gender in Africa: Theoretical Considerations
Older adults' living arrangements and extended kin networks are shaped by a number of factors including support systems, social roles, norms, histories, and emotions (Hughes & Waite, 2002) . Disability often moderates household members' needs and ability to provide support to others in the household. Household members' roles and expectations of them fluctuate related to the care and resources members provide or that they need, resulting in some members receiving more than they give, and others giving more than they receive. In many cases, the expectation is for a downward flow of resources to support children when they are young (Caldwell & Caldwell, 1993; Goody, 1982) , but for an upward flow in old age. Disability and functionality among older persons along with availability of resources may influence the direction resources flow (Mitra et al., 2013) .
The presence or absence of support or resources, and the need for the older person to provide care for others, may accommodate or exacerbate disability (Nyirenda et al., 2015; Samanta et al., 2015) . The impact on older persons can be positive, but it is just as possible that excess claims on kinship obligations can be burdensome (Portes, 1998) . As level of disability increases, older persons need more assistance with activities of daily living and are less able to contribute physical labor to the household (Kengne & Mayosi, 2014; Payne et al., 2013) . In households where older persons carry out strenuous activities-farming, collecting water or firewood, care work for selves, and others-a disability may hinder their ability to complete these tasks. This type of arduous work may also increase disability by taking a physical toll (Samanta et al., 2015) . Data from our research site provide evidence that older women in particular, but also older men, were a financial resource to their households (Case & Menendez, 2007) . Specific mechanisms included pooling their pension funds, providing child care, caring for those who are sick, and other functions necessary to sustain households (Schatz & Ogunmefun, 2007) . Older persons are making financial and caregiving contributions to households, their contributions may be more necessary in some living arrangements than others. Thus, older persons may be deemed "productive" in living arrangements where there are greater expectations and needs, and they are making greater contributions of emotional and physical labor for themselves and others (e.g., Single-generation and Complex-linked multigenerational). Older persons living in Two-generation and Linearlinked multigenerational arrangements may be viewed as "dependent," as they are less likely to need to contribute financially, because of the presence of married (and potentially working) adult children (and sometimes their children) who can assist with activities of daily living and thus lessen older persons' burdens . Further, connections between disability and living arrangements are likely to be shaped by gendered expectations (Calasanti, 2004) , making it essential to examine how gender moderates this relationship.
Important theoretical concerns related to power, vulnerability, and inequity underlie gender differences in both living arrangements and disability (Calasanti, 2004; Knodel & Ofstedal, 2003; Prus & Gee, 2003) . Living arrangements often differ by gender; older women in sub-Saharan Africa are less likely than older men to live in a household with a spouse, and more likely to live with at least one adult child (Bongaarts & Zimmer, 2002) . Further, gender undergirds social roles within families and households, roles that shift as individuals age (Calasanti, 2004; Knodel & Ofstedal, 2003) . Differential gender access to social resources accumulate over a lifetime contributing to health disparities at older ages (Prus & Gee, 2003) . Given gendered social roles, it is critical to consider whether women and men experience the same living arrangements in the same ways, and whether gender moderates the relationship between living arrangements and disability.
Disability may be exacerbated or diminished by household roles undertaken by older persons (Knodel & Ofstedal, 2003; Mudege & Ezeh, 2009) . Household roles are often defined by gender; in many African contexts, older women shoulder more physical care work than men (Cliggett, 2005; . In the context of HIV, older persons, particularly women, provide care work for fostered or orphaned grandchildren and those who are sick in their networks . Women's additional caregiving responsibilities could become more challenging at advanced stages of disability or impinge on their health. On the other hand, the social connections built over time might result in women having a "gender advantage" over men in terms of their ability to call on assistance from others as disability increases (Mudege & Ezeh, 2009 ). Men are frequently expected to be breadwinners, even into older ages; men may also be asked to do physical care work, which can conflict with their notions of masculinity and appropriate behavior (Calasanti, 2004; . Existing research on the connection between care work and disability is mixed. Nyirenda and colleagues (2015) found that older persons' reporting caregiving activities also reported better ability to perform activities of daily living. A higher percentage of older women in Uganda reported simultaneously providing and receiving care; however, it is unclear if this was due to greater caregiving needs or the "gender advantage" of greater investment in kin networks (Mugisha, Schatz, Seeley, & Kowal, 2015) .
The extant literature suggests mixed results in the relationship between living arrangements and disability among older adults in LMIC. We believe these mixed results may be in part due to a lack of differentiation among living arrangements. In order to advance this research, we focus on two main questions: (a) Are older persons' living arrangements associated with disability status? (b) Does this relationship differ by gender (as a proxy for gendered social roles)? We hypothesize that older persons' living in "productive" arrangements (as defined earlier) are likely to have higher levels of disability than those in "dependent" arrangements. We anticipate that the magnitude of the effects will differ by gender, with women reporting greater disability overall due to expectations of care provision to others. We project smaller gender differences in "dependent" than "productive" arrangements, as we assume that married adult children in the former would take care of parents equally.
Method
We test our hypotheses using census data from the Agincourt Health and socio-Demographic Surveillance Site (HDSS) and survey data from the World Health Organization Study on global AGEing and adult health (SAGE). The HDSS has collected data annually from all households in the Agincourt subdistrict since 1992. As of 2010, the site covered 27 villages-approximately 15,600 households and 89,000 individuals. In 2006 and 2010, Agincourt conducted an abbreviated version of the SAGE as a census module to collect health and well-being data on persons older than 50 years living in the HDSS. In 2006, approximately 65% of the target population completed the module (N = 4,085; (For details of the sample, response rates, and data collection, see Gómez-Olivé et al., 2010) . Approximately 60% of the target population-all persons older than 50 years in 2010-completed the second wave questionnaire with only 0.4% refusing. Others were either not found (35%), ineligible (4%), or dead (1.6%). The resulting 2010 SAGE sample contains 5,966 respondents. In addition to the 2010 sample, we analyze a subsample of respondents interviewed in both 2006 and 2010; the longitudinal SAGE subsample consisted of 2,645 individuals. Approximately 75% of all respondents in each data set (2010, 2006/2010) are female due to high male labor migration, even at older ages, and greater life expectancy for women than men (Kahn, Garenne, Collinson, & Tollman, 2007) .
Variables
Using household relationship codes related to the household head, we generated the five living arrangement categories outlined in the introduction: Single-generation, Two-generation, Linear-linked multigenerational, Complexlinked multigenerational , and Other arrangements . In the regression models, we report results with Linear-linked multigenerational arrangements as the reference category. We view Linear-linked as the "ideal" living arrangement for aging South Africans because in this arrangement adult children, who are married by definition of the category, are also more likely to be working, increasing the likelihood that there are individuals present to care for both children and aging individuals, as well as income beyond state-funded pensions .
Our dependent variable from the 2010 SAGE survey is the World Health Organization Disability Assessment Schedule (WHODAS-II) based on the ICF framework (Von Korff et al., 2008) . WHODAS-II provides a valid measure of disability in LMICs (Von Korff et al., 2008) . The WHODAS-II measure is constructed from self-reports on the ability to carry out "normal" daily tasks in six domains: cognition, mobility, self-care, getting along, life activities, and participation. Twelve questions assessing individuals' difficulty performing activities in these domains during the past 30 days are converted to a 0-100 scale; a higher score indicates worse physical functioning (i.e., more severe disability). The 2006 WHODAS-II variable (used as a control) is dichotomized: those in the top two WHODAS-II score quintiles, the highest levels of disability, are classified as having "poor functionality" (Gómez-Olivé et al., 2010) .
A number of individual and household characteristics are important controls for this analysis based on the literature we cite above, and other work on African aging, families, or health. Individual characteristics include age, sex, education level, and self-identified nationality. Education is categorized as no formal education or some education. In this population, the majority in this age group had little opportunity for education, making this the most meaningful distinction. All respondents are Black South Africans. A third of the Agincourt population is Mozambican by birth; the majority settled in the area in the 1980s. Work from the site shows health differences by South African/Mozambican self-identification (Hargreaves, Collinson, Kahn, Clark, & Tollman, 2004; Schatz, 2009 ). Thus, the only two self-identified nationalities are South African and Mozambican. In our models, "South African" captures selfidentification as South African or Mozambican.
The primary household level control is socioeconomic status (SES). SES is determined by a household asset score derived from 34 variables collected in 2009. This score includes information about the type and size of dwelling, access to water and electricity, appliances and livestock owned, and transport available. The score is derived from principal component factor analysis and then divided into quintiles . Although household size is salient (see Table 1 ), we excluded it as a covariate due to the correlation between household size and number of generations.
Analysis
We present descriptive statistics of our 2010 sample followed by the profile of individuals reporting disability by living arrangements and sex. Models (not shown) that include a sex and living arrangements interaction confirm a significant interaction between female and Complex-linked multigenerational arrangements. Due to sex differences in disability reporting and the interaction effect, we examine, separately for men and women, whether a relationship between living arrangements and disability exist in OLS regression models using 2010 cross-sectional data. We include individual and household control variables, and cluster by household. Finally, we assess and control for possible endogeneity between disability and living arrangements with an analysis of the longitudinal 2006/2010 subsample. Regressions, by sex, control for past disability, and key individual and household covariates. Previous research shows significant stability (over half) of older persons remaining in particular living arrangements over time, and of those who do not, a quarter is lost to follow-up (Madhavan, Schatz, & Collinson, 2016) . Single-generation and Complex-linked arrangements are particularly stable suggesting that the potential extensive care burden for others in these households, and fewer people on whom to depend for care, could lead to cumulative effects of disability over time. Table 1 shows the characteristics and disability scores for person older than 50 years in the 2010 sample. Overall, the sample was mainly female (75%) with no formal education (63%) and South African (69%). The overall mean household size was about seven persons with a range of 1 to 33 household members. The sample's average age was 66 years with a range of 50 to 106. The average WHODAS-II score is 22 with a standard deviation of 18; this is comparable to the average national score which was 20 in 2010 (PhaswanaMafuya et al., 2011) . In national SAGE studies from Ghana, Mexico, India, and Russia, the mean WHODAS-II scores are around 20; China's average is closer to 10 (He, Muenchrath, & Kowal, 2012) . In our sample, nationally, and internationally, women, on average, report greater disability than to men (He et al., 2012; Phaswana-Mafuya et al., 2013) . Figure 1 shows the distribution of living arrangements for the total sample and separately for men and women. Chi-square tests show statistically significant differences in the percent of men and women living in all arrangements except Linear-linked. Our data indicate more men than women live in Single-generation arrangements (16.7% vs 7.1%), a higher percentage of men than women reside in Two-generation arrangements (14.7% vs 7.9%), and about equivalent percentage of men and women live in Linearlinked multigenerational arrangements (14.9 vs 16.1). The highest percentage of men and women reside in Complexlinked arrangements, with a lower percentage of men (38.4%) than women (45.8%) living in this multigenerational arrangement. In addition, 15.4% of men and 23.0% of women resided in Other living arrangements. The mean household size is as follows: Single-generation 1.4, Twogeneration 4.7, Linear-linked 10.4, and Complex-linked 8.4. A significant bivariate relationship exists between household size and disability for men and women, as household size increases the WHODAS-II score decreases, indicating less disability in larger households (not shown). Table 2 presents the percent of individuals reporting poor functionality by sex and living arrangements. Chi-square tests show that all differences between men and women within each of the living arrangement categories are statistically significant. Nearly half of women living in Single-generation (46.8%) arrangements reported poor functionality; however, due to limited numbers, this arrangement combines those who are living alone (i.e., widowed or divorced), with those who were living only with a spouse. About 6% of men and 2% of women lived with their spouse, for these individuals the mean level of disability was slightly higher for women than for men (20.96 vs 17.83; NS). Disability was higher for those living alone, and women (5%) fair much worse than men (11%) (30.22 vs 21.25; p < .001). In multigenerational arrangements, the percent reporting poor functionality (those in top two quintiles of WHODAS-II measure) is lower: 39.4% of women in Complex-linked and 35.1% of women in Linear-linked arrangements. About 35.8% of women living in Two-generation arrangements report poor functionality. Among men, there is more variation across categories of living arrangements, and lower percentages reporting poor functionality.
Results
Results for OLS regression of living arrangements (and individual and household controls) on 2010 WHODAS-II as a continuous variable, with separate regressions for women (Models 1 and 2) and men (Models 3 and 4), clustered by household are listed in Table 3 . Models 1 and 3 include living arrangements and individual controls, Model 2 and 4 add in SES as a household level control. For women, as shown in Model 1, there are two living arrangements that The original sample of 5,966 was reduced due to missing data on several variables including education and socioeconomic status.
are associated with reporting significantly higher disability, living in Single-generation or Other arrangements compared to Linear-linked multigenerational arrangements. Older age, having no education and being South African are associated with significantly higher reported disability among women. SES is not a significant factor in reported disability for older women when added in Model 2. SES slightly diminishes the Model 1 effects. However, the effect of women living in Single-generation and Other arrangements reporting higher levels of disability compared to those in Linear-linked arrangements remains significant at the .05 level. For men (Model 3), the living arrangements effects appear to be even stronger than those for women; compared to men in Linear-linked arrangements, men in all other living arrangements report higher disability. The differences in reported disability for men of being in a Singlegeneration (4.1 points higher) or in Complex-linked (3.9 points higher) compared to Linear-linked arrangement are highly significant (p < .01). Similar to the women in our sample, for the men, older age, having no education and being South African are associated with significantly higher reported disability. When adding in SES in Model 4, the effect of living in a Two-generation, Complex-linked multigenerational, and Other arrangements remains significant, while living in Single-generation compared to Linear-linked arrangements does not. Although SES mutes the effect, net controls, living in a Complex-linked multigenerational arrangement still increased men's reporting of disability by 3.6 points. SES mutes the effects of having no formal education but increases the effect of being South African. Men in the highest SES group report significantly lower disability than those in the poorest SES quintile.
Finally, OLS regression results in Table 4 are for the longitudinal subsample with disability information from 2006 and 2010. This analysis tests for possible endogeneity between living arrangements and disability, including the same individual and household controls used in Table  3 . The dependent variable (WHODAS-II), key household arrangement variables, and control variables are from the 2010 survey. Poor WHODAS-II in 2006 is included to assess whether disability in an earlier period is associated with individuals living in particular living arrangements in 2010.
This subsample analysis shows that women living in Single-generation or Other arrangements versus Linearlinked multigenerational arrangements report higher levels of disability, even when controlling for past disability and key covariates. Men living in a Two-generation or Complex-linked multigenerational arrangements report higher levels of disability compared to men in Linear-linked multigenerational arrangements when controlling for earlier disability and key covariates. These effects hold in the models with the individual controls (Models 1 and 3), and with SES added (Models 2 and 4). Table 4 shows that while past disability was a significant predictor of current disability, an important and significant relationship between living arrangements and disability remains. 
Discussion
South Africa and many LMICs are facing marked demographic shifts with growing numbers of older persons and a concomitant increase in aging-related health issues, including increasing disability prevalence. In such contexts, older persons co-reside with kin in living arrangements marked by a complex set of demands on time and resources. Thus, it is crucial to understand the relationship between living arrangements and disability, and how gender moderates this relationship. Following Samanta and colleagues (2015) , we disaggregate living arrangements in a way that allows us to investigate the heterogeneity of multigenerational households. Our analysis highlights two important findings: (a) different living arrangements, including variation in multigenerational arrangements, may accommodate or exacerbate disability and (b) the effect is different for older men and women. Reflecting the heterogeneity of (multigenerational) living arrangements, we find that older persons residing in Two-generation and Linear-linked arrangements are less likely to report disability than their peers residing in Single-generation and Complex-linked arrangements. These differences are consistent with our earlier work, in which we argued that older persons in Two-generation and Linear-linked arrangements were more likely to be "dependent" on other members of their households, whereas those in Single-generation and Complexlinked arrangements were more likely to be "productive" household members . Therefore, if an older person is in a dependent role and being "taken care of" financially and practically by others, s/he is less likely to report a disability. Conversely, an older person may be more likely to experience and report disability if s/he is taking on a productive role, with expectations of (a) financial contributions-which would divert resources away from his/her own health care-and (b) care work for children-which could include strenuous activities. In short, being part of a large, multigenerational arrangement does not guarantee care for older persons. This level of nuance is important as it tempers the idealized portrayal of the individuals resting and being taken care of by others in their old age. Although effects are evident for both sexes, they are much stronger for men. The critical role of gender is not entirely surprising since women have greater expectations to provide physical care and men to provide financial care (Calasanti, 2004; Mudege & Ezeh, 2009; . Gendered social roles are linked with care responsibilities and access to care, and these expectations and resources differ by living arrangements (Cliggett, 2005; . Drawing on our categorization of living arrangements, older men in "productive" arrangements (Single-generation and Complex-linked) were more likely to report higher levels of disability than those in "dependent" arrangements. In arrangements where older men had fewer household members on whom to rely for assistance or financial help, they may be forced to assume responsibilities for which they feel ill-equipped to undertake (Mudege & Ezeh, 2009 ). This may be evidence of a women's "gender advantage" in that their investment in care work and kin at earlier periods mean that there are fewer expectations on them to take on tasks that would exacerbate disabilities. Alternatively, it is possible that men who could still work, particularly through age 65, were likely to do so; these absent men may have been living in Two-generation and Linear-linked arrangements. Those men found at home Single-generation and Complex-linked arrangements and, therefore available to be interviewed, may have disabilities that kept them from working, consequently increasing reported disabilities in these arrangements. Given that women at older ages are less likely to work outside of the home, similar selection effects across living arrangements may not be as noticeable.
We might expect that older people who need intensive care to be found in households with working adults (Twogeneration) and grandchildren to take care of them (e.g., Linear-linked). Conversely, those who are most capable may be selected into Complex-linked arrangements precisely because of their "productive" capacity or may be left in Single-generation arrangements because they did not need care. However, our results suggest the oppositethose in "dependent" roles are less likely to report disability than those in "productive" roles. This finding suggests that gendered role expectations may be taking a physical toll, particularly on older men. On the other hand, women's experience across arrangements may be more uniform, simply reflecting less role conflict and more consistency with their long-term experience of providing care to others. Still, this stronger effect for men is intriguing; a selection factor may put men at a higher risk of living arrangements being associated with disability. In earlier work, we found that older persons' living arrangements are generally stable over time, particularly for older persons originating in "productive" arrangements . In the longitudinal analysis, we find few differences in outcomes when controlling for disability in 2006, yet we cannot fully dismiss the possibility that disability determines living arrangements rather than living arrangements impacting disability.
Limitations
Measuring complex concepts like disability and potential selection bias are what make examining the relationship between disability and living arrangements challenging. We use a well-regarded measure of disability, the WHODAS-II, but as a self-reported measure, that evenly weights a number of domains its breadth is both its strength and potential failure. It may be that other measures of disability, including objective measures (e.g., strength, timed walking test) capture particular aspects of disability that relate differently to living arrangements. We also must be cautious about not ascribing causation when we can only identify association. Although it is tempting to say that a particular living arrangement influences disability, even when controlling for disability at an earlier point in time, we must be restrained in our conclusions.
Selection and sampling issues reveal further limitations. We must identify and account for possible selection factors increasing the likelihood of persons with/without disabilities to live in particular arrangements or to be found home at all. In all likelihood, the relationship is bidirectional, with contribution from factors related to other household members' resources and needs, which are likely to change over time. Small samples in particular categories affected our analyses. Having a much smaller sample of men than women limited the power of our analysis for men; we partially addressed this limitation by running separate regression models by sex. Further, we were not able to disaggregate Single-generation arrangements in the regression models between those living alone (widowed, divorced) and those living with a spouse, which hid important gender variation including particularly high reports of disability among women living alone.
Implications
The relationship between living arrangements and disability is an important emerging area of research in LMICs as the proportion of older persons increases (Nyirenda et al., 2015; Samanta et al., 2015) . It is important to understand (a) the roles that older persons play as a resource to their households, providing physical labor and care work, (b) how these roles might increase disability by taking a physical toll, and (c) how social welfare programs may impact the roles that older people play in their households and thus connect to disability and living arrangements. Older South Africans have access to a generous noncontributory pension program that is not readily available in other LMICs (Niño-Zarazúa, Barrientos, Hickey, & Hulme, 2012) . But disability itself may be a barrier to accessing the grant. Ralston and colleagues (2015) found, in a sample of adults older than 60 years, that nonpension receiving adults have worse physical functioning than their pension-receiving counterparts, citing disability as a possible barrier to government resources. Pension-receipt may increase the expectation of older persons to perform "productive" roles. Thus, household members may expect more from older persons, alternatively pension-receipt may increase the desirability of older persons as household members without a concordant supply of needed care, either of which may negatively impact disability. Interviewing older women and men in depth about their social roles within the household may provide a more detailed picture of what they perceive to be expected of them, how pensions affect these expectations, and how their roles affect disability.
Although there are good reasons for older persons to live with kin in multigenerational arrangements, heterogeneity across multigenerational arrangements exists, with some forms taking a greater toll on older persons than others. This is not necessarily surprising, as others have documented the multiple demands on older persons' time and resources in South Africa. Understanding older persons roles in different living arrangements-not simply their structure, but also their meaning for older members-may be a key factor in understanding the relationship between living arrangements, disability, and gender. Overall, our work motivates the need for more research to understand older persons' roles across living arrangements and their relationship with disability, particularly in the context of ongoing debates about the role of social welfare programs in improving the well-being of older persons in LMICs.
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